
~leans of  Preventing Incrustation in Boilers. ~ 

pitch, however, being the same as that of the screw of uniform pi tch¢the 
slip is the same, and the economical efficiency is the same in both eases;  
Consequently, there is neither advantage nor disadvantage in using :~i 
screw with a pitch expanding radially from the hub to the~periphery. 

5th, That slip is a measure of the loss of powe.r for producing useful 
effect; that it causes a loss of the total power developed by the engines 
equal to its per centage. 

Locomotive Expenses on. the Eastern Cbunties Railway.* 

The number of miles run by the trains on this line, during the last 
half-year, was ~,t)zo,~a; the cost of working, ~g67,309; and the miles 

4o4: r. And in the corresponding period of 1850, of railway worked, ., 1 
1,185,628 miles were run; the cost of working, ~85,070; and the length. 
of railway worked, 327 a miles. Showing an increase, in the length of rail= 
way worked, of 106{- miles; in the number of miles run, of 439,646 miles; 
and a decrease in the working expenses, of &17,761. The average cost 
of working, in the halt'year ending the 4th of July, 1850, was 17"22d. 
per mile per train, including 13'89d. for locomotive power; and in the 
half-year ending the 4th of July last, the cost of working was 9"94d. per 
mile per train, ineluding 7"88d. for locomotive power. Comparing the 
cost of working per mile per train in 1850, with that of 1853, a saving 
of £49,306 is shown on the half-year ending the 4th of July last. The 
increase in the number of miles run by the trains over that of the half- 
year ending the 4th of July, 1852, was 15:2,164 miles, attended by an 
actual decrease of expenditure of £894. 

Simple 3leans of Preventing the Formation of Incrustations in Boilers. 
By R. FI~.ESl~NIUS.j 

It has been found, since 1851, that no incrustation was formed in the 
boiler of a steam engine at Eros, whilst thc water with which the boiler 
was supplied contained 21'899 grs. in the pound of solid matters. These 
, 4 , c r e ~  

Carbonate of soda, 
Sulphate of soda, 
Chloride of sodium, 
Sulphate of potash, 
Carbonate of lime, 
Carbonate of baryta, 
Carbonate of  iron, 
Carbonate of manganese, 
Carbonate of baryta and strontian~ 
Phosphate of alumina, 
Silica, 

grs, 
11"35488 
0"10790 
7"27020 
0"43653 
1"24370 
1"06890 
0"01728 
0.00868 
0.00215 
0.01090 
0"37839 

21.89951 

From this Fresenius concludes that it is riot carbonate of lime, bat only 
** From the London Practical Mechanic's Journal, September, 1853. 
J" From the London Ghemieal Gazette, No. 261. 
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sulphate of lime which causes the formation of crust, and that in the pre- 
sent case this is prevented by the quantity of soda contained in the water. 
This has given occasion to investigations, in which soda was added to 
water containing sulphate of lime, which hitherto had always deposited 
incrustations. In these eases the action was always found successful, so 
that Fresenius regards the addition of soda as the simplest means for the 
prevention of incrustation. 

The author gives the following rule to prevent the addition of soda in 
excess:--100 parts of anhydrous sulphate of lime are decomposed by 78 
parts of pure calcined soda. The discovery of the correct quantity is so 
simple and easy, that this circumstance does not present the least diffi- 
culty. Care must be taken that there be always a slight excess of soda 
present, and the water in the boiler must therefore be tested from time to 
time. This is better and more accurately eflbcted than with test-paper, 
bv.1 dividing*., a ~sample.. .(filtered if necessary. _) of the water of the boiler into 
two parts, and adding to one part solutmn of soda, to the other lime water. 
If  the tbrmer remains clear whilst the other is rendered slightly turbid, 
the proportion is correct. If the reverse is the ease, soda must be added, 
whilst its quantity can be diminished if the turbidity with lime water be 
~,'ery great.--,lourn.f~r Prakl. Cicero., lviii, p. 65. 

On the ~nalysis of the Gases from the Furnclces of Locomotives. By M. 
SAVVAGE, Ingenieur-en- Chef des .Mines.* 

[Extract from a Necrological Notice of M. Ebclmcn.] 

[We are indebted to the courtesy of a correspondent for the followin~ 
paper, which will be of great interest to our readers after the report of' Mr~ 
I). K. Clark'~ paper "On the Principles of Locomotive Boilers," and the 
discussion thereon at the Institution of Civil F~ngineers, which has ap- 
peared in our pages. M. Ebelmen was, perhaps, of all others, the man 
best qualified to conduct the investigation, having for years dedicated 
himself to the analysis of the products of combustion in different furnaces. 
Our correspondent remarks that "the scientific deductions from experi- 
ment prove that Mr. Stephenson and those who supported his opinion 
"were right, and that Mr. McConnell has applied his ingenuity in thewro'ng 
direction. It is clear that, properly constructed, eal)ress enp,'i~ws require 
no additional contrivance for oonsuming carbonic oxide, for there is none 
generated in tbe fire boxes of such engines."~ED.] 

Ebelmen, with myself as coadjutor, undertook a series of experiments, 
the object of which was the analysis of tim gases issuing from the fl~rnace of" 
the locomotive engine. The results obtained from a considerable number 
of analyses prove the possibility of establishing a definite theory of this 
important class of furnaces, which have hitherto been constructed upon 
notions often contradictory. We have quite clearly proved that these 
furnaces are much more perfect than they are generally believed to be, 
and that the combustion is much more complete in the furnace of a loco- 
motive than in that of any tixed engine. 

* From the London Artizan, August, 1853. 


